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Abstract
Background: Surgical complications of enteric fever has been associated with
significant morbidity and mortality. The aim of this study was to determine the pattern
and outcome of the treatment of abdominal surgical complications of enteric fever in
children in a teaching hospital in Enugu, Nigeria.
Methods: This retrospective study included children who had undergone a surgery
for abdominal complications of enteric fever at the pediatric surgery unit of
Enugu State University Teaching Hospital (ESUTH), Enugu, Nigeria. The medical
records of the pediatric patients over a five-year period were evaluated for the
patients’ demographics, presenting symptoms, investigations, intraoperative findings,
procedures performed, and postoperative complications and outcome.
Results: During the study period, there were 44 cases of abdominal surgical
complications of enteric fever with an age range of 6–14 years (mean 9.5 years)
and the male to female ratio of 2.7:1. The mean duration of symptoms prior to
presentation was five days. All the patients had fever and abdominal pain. While
95% of the patient had typhoid intestinal perforation, 5% had typhoid hemorrhage.
Primary closure of intestinal perforation and right hemicolectomy with ileotransverse
anastomosis were performed for typhoid intestinal perforation and typhoid intestinal
hemorrhage, respectively. Surgical site infection was the most common postoperative
complication. The mortality rate was 6.8%.
Conclusion: Abdominal surgical complications of enteric fever are still obtainable
in developing countries. Typhoid intestinal perforation was the most common
complication recorded in the present study.
Keywords: abdominal, children, enteric fever, surgical complications
1. Introduction
Enteric fever, also known as typhoid fever, is a common multisystem infection caused
by the bacteria Salmonella enterica serovar typhi and Salmonella enterica serovar
paratyphi A and B which are transmitted through feco-oral route [1]. It is a public health
problem particularly in low-income countries due to poor sanitation, lack of potable
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water, and improper waste disposal [2]. Generally, complications of enteric fever of
surgical importance could be associated with significant morbidity and mortality. These
complications include typhoid intestinal perforation, intestinal bleeding, gall bladder
diseases, and osteomyelitis. Other complications, though rare, include pancreatitis,
pleural effusion, orchitis, hepatic, and splenic abscesses. Among all the complications,
typhoid intestinal bleeding is themost common. However, several authors have reported
typhoid intestinal perforation as the most dreaded and feared complication [3–6]. This
study focuses on the surgical complications of typhoid fever that occur in the abdomen.
The objective of this study was to determine the pattern and outcome of the treatment
of abdominal surgical complications of enteric fever in children in a teaching hospital in
Enugu, Nigeria.
2. Materials and Methods
This retrospective study included children aged 15 years and belowwho had undergone
a treatment for abdominal complications of typhoid fever between January 2014 and
December 2018 at the pediatric surgery unit of the Enugu State University Teaching
Hospital (ESUTH) Enugu, Nigeria. ESUTH serves the whole of the Enugu State, which
according to the 2016 estimates of the National Population Commission and Nigerian
National Bureau of Statistics has a population of about 4 million people and a population
density of 616.0/km2. The hospital also receives referrals from its neighboring states.
Ethical approval was obtained from the ethics and research committee of the hospital.
Informed consent was obtained from the patients’ caregivers. However, patients who
have had surgery for typhoid complication and those who are above the age of 15 years
were excluded from this study. In addition, patients with incomplete case records were
also excluded.
2.1. Preoperative protocol
All the consecutive children who presented during the study period were recruited into
the study. The diagnosis of typhoid complication was made based on clinical features,
investigations, intraoperative findings and histological examination. Investigations such
as ultrasound and X-rays were performed depending on the clinical presentation of the
patients. All patients had takenWidal tests whichwere strongly positive. On presentation
at the hospital, all patients were resuscitated using intravenous fluids and placed on
intravenous ceftriaxone.
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2.2. Intraoperative protocol
The intraoperative procedure depended on the type of typhoid complication. For
instance, in typhoid intestinal perforation following adequate resuscitation, laparotomy
was performed through a transverse infraumbilical incision under general anesthesia
with endotracheal intubation. The bowel perforation was identified and the surgeon
closed the perforation in two layers. The peritoneal cavity was mopped dry and
abdomen closed in layers. In recalcitrant typhoid hemorrhage that has failed to stop
following nonoperative treatment, right hemicolectomy with ileotransverse anastomosis
was performed.
2.3. Postoperative protocol and follow-up
Postoperatively, graded oral intake was commenced when bowel function returned. The
surgical site was examined on the fourth day and the patient discharged on the fifth
day if there are no problems. The follow-up period was for 12 months.
2.4. Data collection
The following data were collected: age and gender of the patient, duration of symptoms
before presentation, time interval between presentation and surgery, type of typhoid
complication, complications of treatment, duration of hospital stay, and the outcome of
the treatment.
2.5. Data Analysis
Data were analyzed using the Statistical Package for Social Science (SPSS) version 23
(manufactured by IBM Cooperation, Chicago Illinois) were expressed as percentages,
means, and standard deviation.
3. Results
3.1. Patients’ demographics
In total, 47 cases of abdominal surgical complications of typhoid fever were treated
during the five-year study period. However, only 44 of them had complete case records
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and thereby formed the basis of this report. There were 32 (72.7%) male and 12 (27.3%)
female participants, which corresponded to a male-to-female ratio of 2.7:1. Details are
depicted in Table 1.
3.2. Clinical presentation
The patients presented with a constellation of symptoms that included abdominal pain,
bleeding per rectum, fever, abdominal swelling, diarrhea, vomiting, and constipation in
various combinations. All patients had fever and abdominal pain. The frequency of the
symptoms is shown in Table 2.
3.3. Investigations performed
All patients had undergone an abdominopelvic ultrasound and the presence of echo-
rich peritoneal fluid was negative in 10 (22.7%) patients. Plain X-ray showed air under the
diaphragm in 25 (56.8%) patients, while air-fluid level was seen in 35 (79.5%) patients.
3.4. Intraoperative finding
A single ileal perforation was observed in 35 (79.5%) patients. Nine (20.5%) patients had
more than one perforation. All perforations occurred within a proximity of 30 cm to the
ileocaecal valve. The perforations were round or ovoid in shape, each measuring about
1.5 cm and located at the anti-mesenteric border of the ileum. There was no colonic
perforation. Additionally, no intestinal perforation was observed in two (4.5%) patients
who had bleeding per rectum.
3.5. Definitive diagnosis and procedure performed
While 42 (95.5%) patients had typhoid intestinal perforation, two (4.5%) patients had
typhoid intestinal hemorrhage. No typhoid gall bladder disease was recorded during
the study period. The typhoid perforationswere closed primarily after excising the edges
and tissue specimen sent for histology. For patients with typhoid hemorrhage, a right
hemicolectomy was performed, which excises the Peyer’s patches from the terminal
ileum, and specimen sent for histology. The specimen sent for histology showed cryptic
changes with evidence of acute and chronic inflammation on the Peyer’s patches. This
histopathological finding is consistent with typhoid intestinal pathology.
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3.6. Postoperative complications
Postoperative complication is shown in Figure 1.
Figure 1: Post-operative complications.
3.7. Outcome
Thirty nine (88.6%) patients did well and were discharged home. Two (4.5%) patients
signed out, in the postoperative period, against medical advice. Mortality was recorded
in three (6.8%) patients.
4. Discussion
Salmonella typhi is a gram-negative, motile, aerobic, non-spore-forming intracellular
bacillus that causes the systemic infection, typhoid fever [7]. Despite awareness that has
been created, typhoid fever is still hovering around in developing countries. Surgical
complications of typhoid fever have been documented to occur in 10–15% of typhoid
fever patients, and these complications are more likely to occur if the typhoid fever has
lasted for more than two weeks [8].
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Mean age of the patients 9.5 years (6–14)
Mean duration of symptoms prior to presentation 5 days (2–8)
Presented within 24 hr 4 (9.1%)
Presented between 24 and 72 hr 8 (18.2%)
Presented after 72 hr 32 (72.7%)
Mean duration from presentation to surgery 2 days (1–5)
Mean duration of hospital stay 12.9 days (7–21)
TABLE 2: Symptomatology of the patients.
Symptoms Number of patients Percentage (%)
Abdominal pain 44 100
Fever 44 100




Bleeding per rectum 2 4.5
Moreover, this study found that the male patients were more affected than the female;
which is consistent with other series on typhoid complications [9, 10]. However, there are
also few reports of female predominance [11, 12]. The reason for this difference in sex is
unclear. There is a postulation of hormonal factors as being responsible [13]. The mean
ages of the patients who have complications of typhoid fever vary from one study to
another [9, 10, 14]. Typhoid fever complications rarely occur in children under the age of
five years. Ekenze et al. reported typhoid complication in children less than five years of
age [5]. However, the World Health Organization recommends the administration of the
live attenuated oral typhoid vaccine to persons above five years of age [15]. Moreover,
typhoid complications in children less than five years of age present in unusual manner
[5]. Majority of our patients presented after 72 hr of the onset of their symptoms. Poverty
and ignorance that is common in low-income countries may explain the late arrival in
hospital.
The clinical presentation of the patients depends on the type of typhoid complication.
For patients who had intestinal perforation, fever and abdominal pain were reported in
most patients. The finding is in alignment with reports of other researchers [16, 17].
For typhoid intestinal hemorrhage, a consistent finding was gastrointestinal bleeding
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which could be mild or massive. In very minimal bleeding, typhoid intestinal hemorrhage
may manifest as altered blood in stool [18]. Colonoscopy is the gold standard for the
evaluation of lower intestinal bleeding [19]. However, none of the studied patients had
colonoscopy due to absence of the facility. Typhoid was suggested as the cause of the
intestinal bleeding by the patients’ clinical features and confirmed by histopathological
examination of the resected specimen.
Ultrasound is non-invasive, available, affordable, and fairly sensitive test in the assess-
ment of abdominal problems. Abdominal ultrasound for typhoid perforation may show
free peritoneal fluid due to leakage of intestinal contents. A significant number of our
patients had free peritoneal fluid. This finding has also been reported by other series on
typhoid intestinal perforation [20, 21]. The ability to detect leakage of intestinal content
may depend on the quantity of peritoneal fluid and experience of the radiologist.
About half of the studied patients had pneumoperitoneum. Pneumoperitoneum was
also documented by Ugochukwu et al. and Chalya et al. [20, 21]. In typhoid intestinal
hemorrhage, nothing may be found on abdominal ultrasound because the bleeding
is intraluminal. However, non-specific features of enteric fever such as hepatomegaly,
splenomegaly, ileal and cecal thickening may be noticed during ultrasound [22].
One perforation on the ileum was the predominant finding in typhoid perforation
patients. This is in line with the findings of other workers [12, 20]. The severity of
symptoms does not depend on the number of intestinal perforations [23]. Colonic
involvement in typhoid fever has been documented [24]. For the two patients who had
bleeding per rectum, there was no intestinal perforation. Typhoid intestinal bleeding
results from erosion of a necrotic Peyer’s patch through the wall of an enteric vessel
[8]. In most cases, the hemorrhage is mild and stops spontaneously. However, the
bleeding can be fatal if a large vessel is involved [8]. In the index study, there were far
more typhoid intestinal perforation than typhoid intestinal bleeding. This is consistent
with the reports of other studies [9, 25]. However, other researchers reported typhoid
intestinal bleeding as the most common [8, 24]. The reason for the differences in the
report is not known but might be explained by the fact that most bleeding are mild
and only present as melana stool. Vagholkar et al. reported that patients give a history
of melena preceding onset of abdominal pain in typhoid perforation [26]. Treatment of
abdominal surgical complication depends on the type of complication. In the present
study, typhoid perforation was treated by simple primary closure in two layers. Other
modalities of treatment include segmental bowel resection or creation of ileostomy.
The choice of option may be based on the available facilities and the degree of the
peritoneal contamination. In typhoid hemorrhage, a right hemicolectomy excises most
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of the terminal ileum where the Peyer’s patches are located. This was the modality of
treatment offered to the studied patients. In developed countries where all the facilities
are available, endotherapy and angiographic coil embolization of the bleeding vessel
are the current modalities of the treatment [27]. Surgical site infection was the most
common complication in the index study. This finding is supported by the report of
Uba et al. [10]. Abdominal wounds following laparotomy for typhoid complications is
considered as dirty wound with an infection rate of over 40% [17]. Mortality following
the treatment of typhoid complication may be multifactorial. In developing countries like
Nigeria, delayed presentation is a significant factor that affects mortality.
Limitations of this study
This study was limited by the small number of cases. A larger number of cases would
have availed better analysis.
Culture and isolation of the organism, Salmonella, was not possible due to the
retrospective nature of the study.
5. Conclusion
Abdominal surgical complications of enteric fever are still obtainable in developing
countries. In this study, typhoid intestinal perforation was more common than typhoid
hemorrhage. The outcome of the treatment can be improved by early presentation.
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